Rec'dPCT/Pra28 0CT 2005 
10/554718 

Document made available under the 
Patent Cooperation Treaty (PCT) 

International application number: PCT/KR05/000392 
International filing date: 11 February 2005 (11.02.2005) 

Document type: Certified copy of priority document 

Document details: Country/Office: KR 

Number: 10-2004-0008956 

Filing date: 1 1 February 2004 (1 1.02.2004) 

Date of receipt at the International Bureau: 17 May 2005 (17.05.2005) 

Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




Worid Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office 

S S Bi S: 20041^ M 0008956 S 

AppI Icat Ion Number 10-2004-0008956 

S ^ iJ ^ : 20041:3 021 11^ 
Date of Application FEB 11. 2004 

s a ej : &^^^!I^^^5JA^ 

AppI i cant (s) SAMSUNG ELECTRON I CS CO . . LTD . 



2005 II! 04 SI 07 a 




AVAILHbLfc COPY 



2004.02.11 

§J Ilo| d^g_ afoh E|HX|>:EI SAIB 3 

Contact portion and manufacturing metliod thereof, tfiin 
film transistor array panel and manufacturing metliod 
tinereof 

1-1998-104271-3 

9-2001-100003-6 
2002-036528-9 

Mm^ 

SEO.JONG HYUN 

730831-1550414 

137-908 

MmmmAi m^=? s^g 7oe!xi ^^l!e^s4x^o^^^M 210s 

1105a 
KR 



59-1 



[^Bie^BlSl 



KIM. DAE OK- 

701020-1114331 

447-711 

KR 



<ygo^2x^onI^M 203s 1001 s 



g = n 

HONG.MUN PYO 

630420-1067918 

463-914 

^D\^ ^^Ai Mir? E^^D^s s^omFM io7e 

1103S 
KR 

md\^ j\H2^°i ^?§oii °i5K)i ¥I2^ ^^01 m^muQ, ch 

01 (0|) 



56 a 

0 s 
0 2 



38.000 §! 



38,000 §1 
0 

0 S! 

0 ^ 



59-2 
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^ 1151 42i «o^^, m^^l^El ^ 32] ;5llSHo^^ , 

i 

{Ck)ntact portion and manufacturing method thereof, thin film transistor array 
panel and manufacturing method thereof} 

<2> J£ 2^ J£ 121 n-n' 'Jd^ 4e1- ict'S^oljl, 

<3> £. 3a, 3E 4a, S. 5a ^ S. 6a^ ^>»«1i<ill ^^^]^^^ S^l^^ 

<4> H 3b^ Illb-IIIb' 'Jd^ 4€ 

<5> H 4b^ £. 4a2) IVb-IVb' :^}^ ^^£<*1ul, 

<6> H 5bfe H 5a2l Vb-Vb' -id^ 4€ 

<7> £. 6b^ £ 6a2l Vlb-VIb' nl-el- ^^£<^lJL, 

<8> H 7^ S. 6b2l 4^ ^TfloflA^o^ cfig£o]jL, 

<io> H 9fe £ 82] IX-IX'^a^ ^'SSolol, 

<11> £ 10a, £ 13a ^ S. 14a^ ^12 ^a1o^]o)) oj.^ Mj-n| Eijfl;<]-iE-l ^a]:^^ 
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<i2> £ lObfe S. lOaS] Xb-Xb'^# ttj-Bf ^^£.<*lai, 

<13> £ 11^ £. 1055] 4^ ^i^£.c>lJi, 

<14> H 12^ H lis] 4-g- CfTfloflA^o] ^^£61JL, 

<i5> S. 13bfe H 13afi] Xlllb-XIIIb'-Jd^ ^'^S.o]jl, 

<!6> S. 14b^ £ 14aS] XlVb-XIVb-'id* 4€- ^'S£<=']j1. 

<17> H 15^ H 14bS] 4-5- ^;^l^]^is] ^^£.o1j1, 

<18> H ^ ^^fi] m ^^]<^<^ 4€ SiS^liBl aAl^o^ Hfl^lHOlJl, 

<I9> £ 17^ £ 16S] XVII-XVir-Sil- 42]- 4€- ^^£olJl, 

<20> £ 18a ^ £ 19a^ ^13 4€ m^^l^E^ iL^l^ft^ ^^^^ 



<2i> £ 18bfe £ ISaS] XVIIIb-XVIIIb'-Jd^ 4^ ^^£o1ui, 

<22> £ 19bfe £ 19aS] XlXb-XIXb'-a^ ^^£clJL, 

<23> £ 20^ £ 19bS] 4^ ^;^lo1]^is] ^]:^£ol4. 

<24> JS£^S] -^^ofl t|]^ ^^i^^ 

<25> 110 : 7]:^ 121 : 7l]olS'{d 

<26> 124 : 7|]6lE ^q- 131 : 

<27> 140 : TflolJE ;g<gn^ 151 _ 154 ; tiV£^]l^ 

<28> 161, 165 : ^i^J-'^ 700 : 

<29> 171 : cfl^lE] ^ 173 : ±^ 
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<30> 175 : ^fill^ 190 : ^± 

<3l> ^ ^"^-g: % US] -^Si ^^^]^::^ ^ rifil ;«ll3:Wj-'S 

<32> Mi-nv Eia;^l>iE-l(Thin Film Transistor, TFT) 3.^1^^ S.^] ^^14 -^-7) 

EL(Electro Luminescence) S:^] ^^1 4 ^^^^S. ^^^M ^ti- 

^ElSf -S^iSj-H SI^ S^^al ^Cf. 

^^^^ "i^S. ^ C-ilo]E-l Al^7> ^^Sjoj MVn^ S^^^Ei^ ^A> Al^LOll 

<34> ojnfl A]^]^^ ^ Ci)olE-jAl^ H^^^ MS. -f- 

t^tt 5.^ ITOCindium thin oxide), IZO(indium zinc oxide) ^^S. ^^^^ 

A] ITO ^ IZO^ 7flo]E^ ^ cll«^lElA]ol s|«-o^ e^^l nil ^ 
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<36> zieiM- ^ W^lw ^^-8: ITO IZO -§-4^ ^#^1<^1 

#7>§l-7li4 «^>7lsl-fe ^^^l^^^l «^^S«H, ^^«F7l7F 

<37> n|-e}-Ai f-*^ H^d^4 ^SflAi^ f-t^ 2.^^3f ^^s]^ 

Ti, Cr, Mo -g-4 ^^1 ^# ^^^^l -fn^* iLS#^ ^7} 

H^n^3). AlJiAl^ ^^iW. 

<38> ojeit!: ^IS ^^^-e, ^3:%-^ ^^^^^ "S-W ^^-^-^l^i 

m ^ ^yy^^ Si4. W^lw^^ ^1^^ «« ^^■¥- 

ofl^i Helvi <^^v^pl^^oi ^^slfe ^^l^^ol 

<39> ^ ^1^^ ^71^ «ll^Sl-7l <^ CLS.'WI S.^ MS. o]^o] 

^ ^^^^ ^12: ^^^-i: ^t^s^l- ^ $1^ ^ 
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^^1. n^d-i: ^^11 ^ll^sl ^#^1- 

^^^11- ^11 W^lw £^ -a:^^!^ ^^^S. ^^j^l-Ji, ^12 «11 

-d-g- ITO IZO ^-^^ W. 

^^^^^ ^7-11, afe ^1<^1S ^<5l^i- ^<^1 ^ Hel] 

oi ^^1, 71:^: ^^1 7W^ i 

31^^ ^Aj*]-fe ^Til, ^#^011 S]^ HBllol ;gq-o] 5^^611 ^ 

^^^^ ^^11- StW. 
<44> <H7l'H X^*>^ -g-^S^-Hl 7m^ ^7> ^^gsl-^ 
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<46> iL:£^^ tfloiEi^jd Til^lM «>^^ -a^l 

^#^1- ^^i^y^ ^^11- 3£f-ei-fe ^o] Hj-t^Bl-cf. 

<48> o1t41 iL:&?q-^ ^Tfli^i -0-^1 ^^-9^ ^#^1- 

<49> aiV, ^#^<H1 V#Sj^ TllojE^lH, cflolEiAl 0.^1 ^^^9] 

<50> '^-71^^ 4^ ^W^] m ^ al-^ 7]^, 71^ ^loll 

£l«H ^fl-id, tifl^# 41 <U^^^ ^^n^l- 

<i^^T3l^ ^^^S. ^^jsjc^ Slul, 42 wflAl^ iTO IZO 

<5i> <^7lA-1 ^ms^, ^i^, Hf- ^-^ ^ 

<52> n^jL 41 n^d <=>M^] ^^^sjoj ^ 
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m ^<a^, 7llo]E ^o|n^ ^011 ^Aj£]o1 av^^fl^ji). ^o]s. 'U^ 

^o] ^^^^ 7]-^H 7l]<ilH>d4 i^^l-^l-^ t-llolEl^a, Hl-HAll^jjj. ^ 

«H£ 'a-¥-^<='l #^*H n]<=>]E. '^-a^S. ^>^^ -fr^l 

«]-^ Hell^J HE^l^ ^ t-l]<5lE-lAi^ Hellol 

^#^1- 7}7]^ ^S.^, ^11 ^#^1- f-«H HS^Td: ^^oilnl- 

Hefl^J ^^^l- ^7laj^s. 'tl^Sl'H ^± 
<56> aelai 7l]o]m^4 #<H1 ^^jsjB^ ^^^^ cl s 

<57> ojnfl ^x] '^r^T^m W^l^ t^^S. ^^^£1^ 9X^' ^o] n}^^ 

<58> <^7lAi :M.:£n^ ^ 711 ojE ^"a^-g: "B-^l ^^^^^ ^-^-l" :E.Slifl^ ;5ll2 ^#^1- 

7f^H, ^^31- :^<a^ ^011 ^>g£)oi o;^o.oj ;^12 ^^^1- f-^H ^eivi: -H- 
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<59> ^o]^>^ TflolE]^ f- ^o]S. ^7)1 ^21 l-«.^o| 4,;^ <^ ^ o)) ^ 

^^sjoj 9X^^ S^^^^S. oj^c^l^lfe ;^]3 i^5l-jl, ilJl^i-^ ^13 

91^^, ±^ ^ H^ol ^##4 -^-a^ 

<6i> a^V, ^^^-g: ^ms-^, ^di^, 1-51 id^. al- 5E^ oil:* 

<62> TflolHAlo. <^V3p|^ a- '^f-fl-H- ^^^S. olf-<H^l £^#* S^effe 

^ol Hi- ^1-4. 

^o] Hl-^alsl-cl-. 

<64> a*!-. cHolEiAi-a: ^]1 '^M'^] ^^^£]<H -42 el ^ $Ji 

# SWfe £^d^^<^l ^^^sl<^ Si^ ^<=1 
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<68> 01*1- ^-^11: #aLS. sj-o^ ^ ^1^2] ^ A] 01)011 tfl^H ^ ^'^'^l 7] 

^- ^^^^ ^1^^ 471- ^ $XS.^ ^oMl^l 

^ ^-^^ <^e-i 7^ ^^^^ ^^flS. -7€€ ^ 9X^^ ^^MM 
^i"^^^ ^ A] 01] oil tV^^s);^! ^^cf. 

4. -^-4^ cfl«ll>^ife ^"^t!- £^ 1-^4. 
#, ^. ^ f-^ 4^ '^<H1' Sicl-Jl t ojfe cj.^ . 

^cfls. •H'S -¥-^^1 4^ ^H^l' ^ ^^Hl 4^ -^^<:>1 

<7i> ^>^H1] 

5. 12] a]-^ S^^l^B] SA]:^^ ii-ir tci-e]- ^vej. £A]t!: ^t^£<5l4. 

<73> H 1 ^ H 2<H1 S.^]^ U]-^ ^O], ^ ^t^o] ^ ^A]<^]ofl «]-nJ. Eia^]-iiEl 

S.^]^^ -^el(glass) Hfe -H-^^^(flexible)# 7]-^]^ -§-0.3. 
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ol^<H^l^ ^^^t ^91 71^(110) 7l)olEAi(gate line)(121), 

<74> 7llolE.a(121)^ TflolS Al^^ 2^- 7llolE>a(121)Sl ^-^^^ 

;^l>iElol TllojE ^q-(gate elect rode) (124)^ 7\\o]S. ^^(124)^ 4*?}= 

^^^Sjjl, 711 ojEAl (121)31- ^SlSl^l yys. ^^^±S. 1^<H $14. -fr^l 

^■^^adSl)^ 4€ aAl:^(£Als>xl ^-g-)5l ^-f- ;?i^(common electrode)(£^l5l- 
^] ^-S-)«H1 ^7l-£l^ ^<a-(common voltage) 4^3] 4^1 pgsfl:?! 4,;go^ ^<y. 

^ 0171. ^^4. -g-^^ ^-7^1^171 ^^^aSDS: 4^ 

7H21 7l-4(£^l*W ^-S-)!- 71-^ ^ xi4. 
<76> 7ilolm'a(i2i), ■^^] ^^^(131)-^ W4w Wt'I^ 

^^^s. 4^«H>^ 514. 
<77> aslui 711<:>1E^(121) ^ -H-4 ^^-^(131) ^ollfe ^SI-fl-ib(SiNx) 4^s. <il^«>l 

^ 7ll<^m "ate 140)^1 ^^^B\o] 0^4. 
<78> TflolH ^<gn^(i40) ^<>11^ "t^^ «1^^^ fl-ifc(hydrogenated amorphous silicon) 

(til^^^ a-SiS. #) -g-^S. <>1^<H^1 'id-i «J:£^1# (151)<5l 

•^^^Sjo] o|cf. «V£^1#(151)^ ^S. '^<H 9X^^ =>1 3.-^^1 

^<»m ^^(124)4^1 ^tfl ^^i^o] $lfe (extension)( 154)1- 71-^1 

4. 
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<79> ZL^JL «l:£^l#(151)^ 4ii ^^(173)3)- He^l*?! ^^(175) 4<='1<^1 

7}^^]^] Slo.Dj, ^£^1#(151)2] ^o] c-llolBl>a(171)2l 

<80> «]:i^^l#(151, 154)51 ^el4<^l-B(silicide) £^ l-^l-^l Ji-^S-S. 

^ ^^f'Cohmic contact)(161, 165)^] Si^^. ^^^^^ 

f^(161)^ 4^21 l-#-^(163)l- 7}7]3L oj,ox^^ o] 1-#^(163)S!|- 

(165)^ ol^<:>^ a]:£^^l#(151)2] l-#-^(154) ^^1 
<8i> ^##(161, 165)^ n 51-^5] aVH^l^dSl, 154)4 ZL ^j-^^ cljolEjAi 

(171) Hiill<y ^-^(175) Al-ololln> ^^^^r^ o]s. ^HS] x-js^^ ^^o] ^ 

tVcf. x^«J-Aj ^^^(161, 165)^ «]:H^#(151)2] rdi^J <^^# ;^]<2]3l- 

JI ^£^#(151)4 •^•a-sj: 531a ti]:H^#(154)2l «^^^ ^ 

^ m^jfl^l^El^ ^11^* ^^^^^ ^ll^-¥-<^14. 
<82> aVH^l#(151)^ 7fl6]S^(121)2f 01 <i] El ^(171) Aj-olo] ^c^^ 7j-§1.5|.7l 

7llolm>5d(121)3|. v^x^^ ^^oflAi ^ol ?l;g ^ 5a4(H'^l*W ^^). 31S]aI ^ 

£.^#(151)3f c-ll<*lBl^(i71) 71 ^^6|i aj-ei- ^o]^y^a71) <^M$] 

«iS.^l#(151) ^^^^W ^-i: ^ 

<83> «]:£^lt(151, 154)4 xl«J-^^ ^1^^(161, i65)si ^^o. Bfloisj^i^^ ^^^5\o] 

<84> x-l«^ ^^^^(161, 165) ^ TllolE ^o^n].(i40) ^o|i^ 21-zl- 4^sl c-lloiE-lAi(data 
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iine)(171)3)- HBllol ^^(drain electrode)(175)ol ^^^5)<H $X^. 

<85> tflolE^^d?!)^ xilJ-^^ ^##(161) ^<^1 HS. «oHl=^S. 

«H 7flolE^(i21)4 ML^}^r^ ^]o]^] ^<a-(data voltage)-!- ^^^cf. o.^5L S. 
5^1^ ^^(175)^ A^^^^ ^#€^(165) ^.^-ll ^^J£1<H 5a4. 

<86> A Cll<^lBl^(171)^lAi ^^(175)^ "t^^ 7Ml7> rt^i 

(source electrode)(173)^ ^ll-i^. ^ ^-^(173)4 He|]^ ^^(175) 

^-^(124), ^d^(173) ^ Hell^J ^^(175)^ ^£^l#(151)5l 

(154)5)- ^^1 yj-^ Ei{fl;^l^Bl(thin film transistor, TFT)1- o]^"^ , m^^l 
^E^S) (channel)^ ^^(173)4 ^-^(175) Afols] 1-#.^(154)<H] 

<87> <^7]A-1 t^lo]Bl>|d(171)Sl SVS' - cflolEi i)S.(£AlSl-^l 

^%)s.^-^ ^^51^ <0:^# ^^^71 ciioiEi>a(i7i) ^^14 ^ 

^4. a^JL Hell^J ^^(175)^ ^^(190)4 -a^slfe ^^1 
(131)4 #^Sl-aL 

<88> t-llolEl^(171), H5ll^ ^^(175) W^l^ ^^S. 

<89> 7\% ^oilfe Cl]olE^Al(l7l)^ ^511*1 ^^(175) % ^£^1#(154)1- 

iL^mi80)<^l %^^^o\ Sicf. 
<90> Jt^^(180)-8: ^^Sl- -f^sj-oj ^^'^^ (photosensitivity)^ 7}-xl^ -^7) 
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^-S, e"^— ''I- 5}-^ 7]^ #^(plasma enhanced chemical vapor deposition, 
PECVD)o.S. a-Si:C:0. a-Si:0:F -ffi] ^^j-^;^^ ^4_<^ -^7] 1- 

fl-rt o^-^S. «>1^<H^4. 
<9i> <^7lAi iL^Qi-(l80)# -R-^^<>1 4.0 o^S] 7^-^^^ ^7] MS. ^^^^ ^ 
oj. -^7] ^^^^ nfl:e.cf .aJlB]-(180)2] ^7ll7|- ^^711 

^± ^^(190)4 tflolE-l^(171) Afojo^ ^s.^ ^Aj-o] #>tg§].>c] ^ci]. «:#£l^ 5|- 
4: ^^(190)S1 7^^J- til o]E-)Al( 171)4 ^cflS.^ 

<92> iL:£^(180)i^ T^-H-^lBi-adri), 7flolE>a(i21) ^ HSll^l ^q-(175)<Hl A}^ 
* 'y7]-3l-7l ^^#-^71- ^Aj£|cl o;^4. ^^^^ 7flolE^(121), no]B]^ 

(171) ^ ^^(175)* h^%^}^ 4n^7flsl ^#^(contact hole) (181, 182, 

185)Sl- ^#^(181, 182, 185)0]] fi]^ Sj-^ :£^f^(121, 171, 175)^1 S. 

^ofl ^A^5l<H 5life ^##(700)^ S^W. 

<93> 3e|JL 7l]olE^(i21) ^ cllo]BlAi( 171)2] iL:£^(180) ^^1 ^A^£]D] ^ 

#^(181, 182)1- f-^ ^##(700)4 Sl^ ^# -¥-^fl(81, 82)1- c] 

<94> ^#t(700)^ 5l-¥-<H] ^^Isl-i^ ^^^1^ 5E^ ^^S-S. o]^<^^]^ 7l]o] 

E>a(121), ul]<^lEiAl(i7i), ^^(175)2] <a-^7l- ^#^1- S]^S. H 

<95> I15]jl iLS -^^HSf ^A^^ 7]^^ 7]-^]D], 
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^ oil# ^o] ;<lH3^(Zr), l-slHigi(Mo). 3f-(Cr) St^^ ^> 

<96> oM ^#f^(700)^ 7ll6]BAl(i2i), c-)lolB)Ai(i7i)^ ^^(175) ^ 

<97> ilJl^dSO) ^# ilS -^;«1](81, 82)^1- t^Hl ITO( indium tin oxide) 

IZOdndium zinc oxide)S. ^l^^H^ 4t^^ ^± ^l-^(pixel electrode)(190)o1 ^ 

<98> ^± ^1^(190)^ ^^^(185)1- f-Sl-ci ^^(175)3)- . ^7l^ o.^ 

<99> H^jL ^± ^^(190)^ ^f- <^^t!- -fr^l ^q-^i 

(131) Ai-oio)] ^^711- ^A^^vcf. :e.j:mi80)# ^i-H-^t- -^7] i-^s. 

^ ^■f<^fe Sl-41 ^-^(igO^ ^1:^5}-^ 7llolSAi(121) ^ til o] El A] (171) 4 o^-^^ 
^^eH 7fl^^(aperture ratio)^ 
<ioo> -^/^fl(81. 82)fe ^#^(181, 182)1- ^^l" TllojE^ (121) 

<ioi> iL2: 4^11(81, 82)^ 7llo]m>Si(121) ^ i:-llolE-l>a(l71)3f sq^S] 

S) ^aJ-Aj^ ^A^S. ^^, ^2] ^BflS. 7^(110) 2fe 7l-§-A^ SIS 
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7m(£Alsf^l ^<H1 ^^^1 t\S.7} 71^(110) 

^ofl wVn]- E^xl^iiEl ^^<H1>H^ 7llolE^(121) £ 

£ 3a m^l 74 S^i^l £ 1 ^ £ 21- %JLS. §H W. 
<103> £ 3a, £ 4a, £. 5a ^ £. 6a^ -a^loiloil 4^ «]-n^ m^^liiiBl aA]:^^ 

S^fe nJ-'^ ^TfloflAis^ wB^l£.oijL, £ 3bfe IIIb-IIIb*^# 

^i^ioloi, £ 4b^ £ 4aS] IVb-IVb' Kj-Ej- ^iS£<:>laL, £ 5b^ £ 5a 
Vb-Vb'-Jd^ ^'a£<>l:n:, £ 6bfe £ 6aSl Vlb-VIb'^^ ^cfs 

^£o1j1, £ 7^ £ 6b2l 4^ ^TflollA^S] cj-ig£oli:f. 
<104> i^A-l, £ 3a ^ £ 3b<Hl £^1*!: 44 ^o], ^x^^ ^04 71:^(110) ^^ll 

^^^^ ^ ^^i^s. sl|E-l^«H 711 ojs ^d^# 7H^ 711 olE 

-ac 121)1- ^^jw. <^H ^^^^ -t^i^iw ^s^^^i^ -^si 

<i05> <:'1^"£ 4a ^ £ 4bol] £aR> 44 ^^<^1 . 7l]^m^(121)^ ^g}- fl-^ -f-s] 

f'^«}-<^ 7ll«^lS ^«a^(140)-i- Cf-g-, 7]]o]^ ^<an]- 

(140) ^'Hl #^l-ol £^51^1 fl-i, l-^l-ol H^g^ a];^^^ fl-^^ 

f'^^'^ «.^^ol al^j^ ff4i4, l-^l-^l £^S ^1^^^ ^j-^i^^ 

<i06> i-^i-o] £^S);^1 Hl^j^ fl-ih^^ ^dtSl- Hl^J^ fl-4i(hydrogenated 
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amorphous silicon) -g-O-S. ^^^*H ^1^^^ ^ICP) -g-^l 

<107> =L2]3L ofriial- ol-§-^ 4^1 ^:^^S. ^^^o] ^1^^ 

■ir^l-<5l £^51^1 fl-db^>l- ^l-sllS. sIlEl^s^H 

(151, 154)4 =1- '^^^] ^W(161, 164)^ 

<108> ol<H, £ 5a ^ S. 5b<Hl ^^]^ a]-^ ^^l, 7l:& 

4 4^ -^4 ^^-^S 3}|B1^S|-<H ^^(173)# t-llolE]>a(i7i) 

^ ^^(175)# -^^^W. 

<109> <^7]^^ cflolEl><d(171) ^ Hell?l ^^(175)^ ^e^^i^l^(Al)om ^ 
<M.ei,|- ;^|^ o]^o]^ SL^^imh, 175b)4 ojei^ >^i-^ £.^i 

^(171b, 175b) <^W] 4^ 1-^, c^ll- Hl-(Cr), BlEf^di). ^l-f-(Ta), 
l-5lti€(Mo) ^ ^^[iL7l: ^elti^a-^^i^CMoW) 4^3. ^l^^H^ 

£^^(171a, 175a)^S 6l^<H^4. 
<iio> <^1<H. ^^(173)4 Heflo] ;^^(175)^S. 7}^^] ^^^^i ^##(164)# 

^2]-«H ^^(173)4 Hellol ^^(175) ^}o]S] B]-5:^l^(i54)^ HSjiflul 

^##(164)^ ^ -^^(161, 165)-2.S. 
<m> cf-i- £ 6a ^ £. 6b<Hl S^lt!: 44 ^^]. fl-4i4 -r-^l #^ 

^2^- ^^-S-S. iL:£mi80)-i- ^^^<^ ^#^(181, 182, 185)* ^>^^^4. 
* ^71 i:£mi80)^ ^^i^^ ^4-<^l^ 7^^^^ 
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<ii2> cf-g- £ 7ofl £^1^ of^ ^o], 7l:t(110)# -g-^(chemical 

conversion solution)©!] ^7} ^#^(181, 182, 185)«H1 y\]o]^^ 
(121) ^ cfl6]EiAi(i7i)o) #^^4 Hs^lol ^^(175)21 ^<^1 

(700)# ^^^ttcf. -§-^-^-8: ;<l^S^(Zr), 1-e] a.tJl(Mo), 3.1-(Cr) ^ 

<ii3> oj^oil ilJ:^^ sflEi'^^H ^#^(181, 182, 185)1- ^^^^ ^1 

olm^(121) ^ t^lolEi^(171b)3)- ^^(175b)5] 4^-^ a^S-Hl AVs). 

^o] %-^^t[, -yrSl-^i-^ W^l^^ i^^^ H^^i-o] S]7loll i.#Sl^ 
>«.i fil7li S.^^ ^-§-*H ^^^S]^ ^-^S. ^-^#4^ ^7]^ 

-g-^-^^fi] #^4 aV-g-611 ;Hl7]Sl<H ^#^(181. 182. 185)1- 

■i-SH 7llolE/H(i2i) ^ cl]olBl>«d(171b)4 ^491 ^^(175b) ^^^^ "^e^^^l^ <i 
5l-4^ 2.^ ;^]7l5laL 7llolEAl(l21) ^ cflolEl^(171b)4 ^^91 ^^(175b) 
<^1^ -§-«-^<Hl Xl^ ^lss^(Zr), 1-51 a ^dl (Mo), 3f-(Cr), 

^^^^(W) ^4 ^-S: S^sl-fe ^^^-(700)0] ^>3€4. 

<ii5> ^]^]^ £^ 1-^^ s^5>fe ^#^^(700)^ ^^"^jro^s. -g-^oi] 
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(700)# ^n^^^ Na2Zr04, NaWOa, F 1- ^^t}^ s[^^ -g-^# Aj-g- 

<ii6> ^##(700)^ ^#^(181, 182, 185)1- ^^^^ ^ nfl^<Hl 

(181, 182, 185)s)- ^<a«l: ^gi^ sfl^^ ^h^c)-. 
<]i7> £ 1 5^ S. 2«H1 S-Altb 4^ ^o], iLJ:o]-(i80) ^ojl IT0( indium tin oxide) 

IZO( indium zinc oxide) 1-^^ I'l-iHl- 

^z}-Sl.«s^ ^^:^i(i85)l. f.^ ^q-(175)3|- ^^S]^ sl- 

it ^1-^(190)# ^#^(181, 182)1- f-sfl 7llolE^(i21) ^ dlojEi^ 

(171)S1 4^fl(81, 82)* ^^^W. 

^^(190)3|- -^;<lj(81, 82)^ ^^#(700)4 ^#^4. 

<118> o]^^ ^ ^^o|)Ai<4 ^o] ^^^(700)^ ^^j^l-^, 7flo]EAl ^ ullolEl^4 

s.^]%s\ ji^^^^mc^] ca^^ ^ .^i^ -g-^^i^Tii 

<119> a«V, <a:^til^^ o]^^ nfl Al:£>«d^ ^<5>£ SlS-S. 7l#ol nil 

<i20> ae]ai ^S^Mi^ ^#^1- -f^H HEl'd: ^S.^^ ^^^^^1^^ 



59-21 



<i2i> <>^7]Ai Aj.5).>ciHs^o] ^7)]^ o.2iini t^l^ ^£<^lal, 35,000ohni/cm^ 
<i22> [;*il2 ^Ajo^l] 

<123> -iAjoiloj) ttl.^ Mj-n^ Silfl^l^El S.^]^^ ^^-i: ^^S. 

^lEl 4^ -gAlollofl aj-^^^ f-^H ^ <>l«fl. ^ 

<124> £ 8 ^ £ 91- ^2:«H ^''J^ M«!fl^liiiE] iEAl^^ ^3:011 cfl^l-c*] 

<125> £ 8 ^ £ g-H] MfS]- ^ol, cIl-^^Sl £. 1 ^ £ 24 

^. 71:^(110) ^^1 7llolS>a(121) 5^ -frx] ^d^>«d(131)«>1 ^^^^ 

<H $14. ^5^31, 7iioim^(i2i) ^ -^4 ^^^(131)^ Tfloim ^^^j. 

(140)<il Tllolm ^^mi40) ^<^1 ^£^#(151), ^##(161, 

165)01 ^^^^^ 9X3., ^#€-(161. 165) ^]<H1 i:-llolEi>a(175) Heflol ;g 
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^(175)0] ^^^^^ 9X^^, <^l-i-(171, 175)1- :e.:£5V(i80)ol ^^^s\o] ox 

Jl, iL5:^(180) ^oil ^d^(175)4 <ai5l^ n± ^^(190)ol ^^^S\6] 

4. 

<126> ^^\^^, rS(\o]^^a7l) ^ ^^(175)<^1 ^]^^^^ ^##(161, 165)4 ^"^^ 

ig^ 3)]^^ 71-^lJL, o>£^)#(151)^ ^^(173)4 ^1^(175) ^ojoj 

^11^^7]- <a^5j«H Si^ :*flfi]3l-aL ^##(161, 165)3|- ^^fi 

<127> 3^ £ 10a ^ £. 15ofl £^1?!: ^^I'^l'^l 4€- ^''^ S^^l^^l Sa1:^o^ ^S" 
^ M 7] ^tgt!: £ 8 ^ £ 91- #3:§H ^Hl«l ^^W. 

<128> S. 10a, £ 13a ^ £. 14a^ ^12 ^^]<i<^\ ^^^]d=.^ S^]^^ :^3i^- 

^ ^^l<^l>^isl ai]^l£oi:ii, £ lobfe £ lOaS] Xb-Xt'^Jd^ 4^^ 

^^3E.olJL, H 11^ S. lObS] cf-i- ^Tfloll^H^ :£ 12^ £. 112\ ^-g- 

^7il<Hl>H^ ^Ir^Holal, S. 13bfe £ 13a5l Xlllb-XIIIb'^a^ 4€- ^^H<^1 
oL, H 14b^ £ 14a5] XlVb-XIVb'^^ tt}-e)- ^^£ol.JL, S. 15^ £ 14b^ 

<129> ^^1, £ 10a ^ £ 10b<^l £Al-5j. M}^ ^o], 7]:^ ^oll ^^5]-^ ^ 

^4 ^^j^s. ^#4# 3l]Bl^eM ^I'^'lS 7}7]^ ^q-^(l3l) ^ Til 

<130> £ noil H^ltl: ^o], 7l]olE/^(i21) 5] -^^1 ^q-^(131)# life ^5)- 
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1-^^ >\]<=>]^ ^«?1^H140)* ?\]o] 

^ ^^^^] S.^^^] til^J^ fl-imi50). 1-^1-<^1 

^(150)^ T^rt^ a]^^ fl-4;(hydrogenated amorphous silicon) ^^S. "^^^*H 

<i3i> ^-i- al^^^ fl-±^Kl60) d^^^^ ^2] «<j-^^S- 

(Al)<^m Wi^l^ W^B- ^^l^i ttl-^S. <^1^<H^1 o] 

-^^-4 <='>H11<=H1 ^§ l-^. <^]# M H*(Cr), H]E]-^(Ti). Ej-i-f. 

(Ta), -i-e^ti-^ilCMo) ^ ^js-o^ t^[:S.7l: -i-B] ti.^-Ej>,^(Moff) 

<132> o]^ £^i^(170) ^<^1 ^^atb ^ ^ ^^l-^<^ ^^11- 7} 

5^^(52, 54)^ ^^^W. 

<133> ^ol, :?]^lofl cq-ef 7j-:ttq-o] ^^^^ Sl-^ 7^17} ^ 

Sifecll, af^aoll (transparent area)J4 '^}% (light blocking 

area)^ o}^^ aJrf-^ (translucent area)^ ^<^] o. o^o]^:^. aVf-^ <^ 
^•^1^ #^J(slit) n^, ^;=^> 3ll^(lattice pattern) f-^^'^l f-^'^l^iq- 

^^17> 4-§-«- nflofl^, ^^2] 
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aj-t^W. 4^ -HlS-fe 7V^^ ^<*14. ^. f-'^ 

<g^^>^ ^l\d ^^51 p>>iaS e|#S.-f 7>^1V 7^^!^ 

^^s. ^n*^ ^ $x^. ^^^^ ^^^i ^^iii- f-«j-<^ s isa ^ s. 135^1 £ 

A]tt 4^21 ^^-(173)^ St^l-^ u-flolEl^d?!) ^ 

44^5) HBll«y ^^(175)# ^^jsl-JL 4^S] M-^C 163)1: zl-^l" X^Bffe 4^2] 
^-l^J-^^ ^#€^(161) ^ xi«j-Aj ^##(165). ^filJL «•# 

-^(154)1- it^l-fe ^>£^lt(151)^ 
<135> ^$\^, tifl^ao] ifAj^ ^^o) £^B]-(i70), l-^f-o] :ffih 

^160), Ir^l-ol S-^Sl^l til;^j^ fl-dimi50)5] nfl^a ^l:(A)<ilHl- 

^l-Jl, m'=>] ^^"Hl ^^Itb Ir^l- S.^^ ti)^^^ fl-4i^Kl60), l-^l- 

-f^^ ;*llfi]t!: til^^^ fl-iii^(160), 1-^* 

<i36> oleltV ^ai- ^^is] ^ oil^ ^cf. 

<i37> ^^i, (1) 71E1- Y^(C)ofl al^^ ^4iB^(160) 1J til^J^ fl-4imi50)# 

71, (2) ^11^ ^^{B)o\] 7j-:^t^^(54);Hl7l, (3) ^11^ -^^(B)<Hl 
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<138> n i2] 'S-'^^S.^ (1) ^11^ ^^(Bn ^^^54) :^]7], (3) 7]^ -^^(C) 

^^11]: fl-di^(160) ^ a);^^^ fl-:i^Hl50) ^]7] , (4) ^fl^ 

(6) ^1]^ ^^(B)<^1 ^^Itb 1-^^ Hl^^^ ^±^(160)^ ;^l7l3l-^ ^o.^ ^1^^ 
<I39> <^7HlA-1^ ^ tti;5^|| ofloll cflsH -M^^Cf. 

<140> £ 12011 £^1^ BfSl- :y:o], 7]Ef <g^(C)<Hl hL^^o] Sife £^5]-(i70)^ # 

^ £^ ^171«H ^ l-^f-*^! ti)^^ fl-i^ 

(160)2] 7lE|- -^^(O* 
<14l> c}^ c-)]olEi^( 171)4 ^^(175)^1 Sife ^J-Efl<^14. ^^1- ^]-§- 

<142> 7lE]- -^^(C)-^] ^^Itb t^#<^] ti];^^^ fl-rfcOi-deO) ^ 3 

2] #^1-<^1 £^5)^1 ajpg^ ^4iB^(150)^ c]l-«H, ^11^ ^^(B) 

21 7j-:^5]-(54)# ;^l7l3)-<^ §1-^21 £^^(174)^ h^^^]^^. 
<143> ^11^ -^^(6)2] 7J^^2] ^17]^ 7]H]- =^^(C)2] -ir^l-ol £^ ^ tij;^^^ fl-^:^ 
(160) 5J #^1-<^1 H|;a^ ^f-b#(150)2l ^]7i2]- ^A16|1 Sj-Tl^ tt]- 

S ^sRVcl-. ^11^ «^^(B)<^1 ^<^} 9X^ 7^%ni54) ^^^7\^ ^FJ (ashing) .5.5. ;^ll 
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^W. ^] "^nHM ^£^l#(151, 154)0] ^^^€4. 

<144> ^7]^<\, H^All^H 170)0] ^1^ ^^o] 7]-^tF i-^goj ^^<^]^ n 

H]^J^ fl-4^#(160)3|- l-^^o] H^SI;^] ti]^^^ ^.^^(150)^ 

^najoflAi xi] ^(170, 160, 150)0)] ifltt ^^J*]-fe ^ ^]^(in- 

situ) sjt- n^x] ^£ Sic]-. 

<i45> 4^ H 13a ^ H 13bi -^^llt 4^ ^''l. -¥-^(6)01] ^^]^V £^^(174) 

^ 1-^i-o] ti]^^^ fl-ib#(164)# ^^^<=>^ 4^]t\^. ffitJ:, 1^1) 

-a ^^(A)5] 7j-^m52)H ^iTl^c]-. 
<146> ^^(B)<H] ^^Itb Ir^^o] s^slx] ti];^^ fl-4i^£] 

<147> o]^7l] e>^, £.^B]-(i74) 2]-2]-ol el-Lfoj c|l6]E-)>a(171)3]- 4n^3) S-^o] 
(175)^5. ^H]5]'a^i ^^^S]aL, l-^^o] £3g^ Hi;.^^ fl-ie^-(l64)£ 
^#^^(161)4 ;^-]«J-^j ;g^*(165)o.s. q-jfjo] ^^j^cf 

<i48> cf-g-, £ 14a ^ £ 14bo]l S.^]^ 4^ ^o], t|]o]B]'a(171, 173) ^ Ha1]<y 
(175)0]] 5]^ 7]-^.x]7;] ^fe ^£^#(154)^ ig^sl- ^^^o] -f^sl-o] 

n^l^ -^7] 1-^, #e]-^io> 7]AJ- ^A^s]^ a-Si:C:0, a- 

Si:0:F -§-5] ^i-fr^^ ^-Jl -?-7] l-^?] 4^5. o]^<H^l ^ 

S.^(180)# ^^jW. 
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<149> o]^ i^^Hl80)# ^4^<H ^^#^(182, 185)1- ^^^tt4. -f}-7) 

(180)4 #3J(S)1: 7^^!^ W^3(MP)# <:'l-g-^<^ i^^*V ^ 
(182, 185)1- ^'^^W. 

<i50> £ 15<^1 S^ltb 7)^4 -g-'5?}(cheniical conversion 

solution)^ ^7} ^#^(182, 185)«>1] t#£lfe 7llolE^(121) ^ cflolE)^ 

(171)S) W #-^^4 E.H]91 ^^(175) ^<^1 ^#f^(700)4 ^^^1^1^. ^d#f^ 
(700)^ ;^)1 ^*^*> yj-'^^S- 

<i5i> ojoj, £ 8 ^ £ 9011 S.^]^ H]-^ ^^l, 71:^(110)011 ITO IZO ^S) ^x^tl: 
£^ 1-^4 #^«1-JL, i^V^al- o]-g.«1; Af^ <i]zl- ^;=§o.s ^^Sl-<^ ^#^(18 
2)1- ^^]^^ds] #-^^(179)4 ^^i^fe ilS -^^11(82), ^^^^ 

(185)1- Hell?l ^^(175)21- «a^Slfe ^^(190)4 "^'^jW. 

<i52> zi^jL -^71^0.3. :a:^n^(i80)4 ^^^ilfe ^^(190)4 ^^]^]^ 

(171) ^1-^4^1 ^cfl ^^j^ ^ 9X^E.S. ^ll^t-^1 f'7l-t!:4. 

<153> «:>l7lA-l :5i^^(131)£ ^A"^ ^S.^ ^^1 

^^^(131)<^1 ^#-¥-l- 71-^4. <*lsitb a-^ -^^1 ^^'SdSl)^ ^^1- 

Helvflfe ^#^fil- «^11- -i-^H -^^1 ^^^4 ^^51^ -^;t]l ^ 

i^^-^S. <^1^<H^1 ^^^f-l- ^L^W. 

<154> 711 olHXl (121)011 ^7f5l-7l 711 ojE ^^7||Sl 

M]-^ H^xlciEil- <^lSlt!: 7llolE ^^.^ g).^ <^^2l Mj-ll" S^jfl 
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<i55> >\]'=>]^ t'-S- ^^^^^ cfT^fi] SiiH^]:iti^ 4^7l]fi] ^:£'«d<Hl 

(171)3l- oj^o]^ <*l«fl«)l£ 'HS. 4€ 

^q-(190)3l- ^<a^ #o.s. ol^cH^ iL3: 4^1] ^ <^1# Si 
AVs). £^s]-o.s. ^##1- 5L-t11:4. 

<156> [^IS^Ajojl] 

<157> <>l>a- ^'^itl: ^^HlSf ^3] S.^] ^^12] w^-n^- E^ax^l>hEl M^oll^ A^^B] 

^ £ 16 ^ H 17^] H^I^V 4sf ^oj, ^^7]- ^ ;H12 ^^]<^] 

<158> £. 16^ ^ ^"^Sl ;«113 ^Al<illol] ttl-s. H^n| ^A] ^S] Mfl^lSOlJl, £ 

n-g: £ 162] XVII-XVir^a^ 421- 4€- ^l:^£.ol4. 
<159> Ii£i4 43 ^^li<^l^i^ ^fll ^ ^12 ^Alofls). ig^e] iL^^(601) ^<H1 ^lEi 
(230R, 230G. 230B)7> ^^^s\o\ ^^^]i230R, 230G. 230B)^ c|lo]E-l>a(l7 

1)011 ^n^^ ^± 44 iHlolE-l^(i7l)4 4?tt!: ^. ^, ^ 
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Aj} Aq:gBl(230R, 230G, 2308)7]- ^tI) ^o] o^o^x^^ <^6\] m^^<^ ^^^Sjo] 

<160> «^7lAl a), ^, ^^Si 'yi^EK230R, 230G, 2306)^ ^^£]^ TflojEAi 

(121) cll<^l £1-^(171)5) ^^^€^^1 ^^4. ^slJi ols.(230R, 

230G, 230B)s] 7KVxl-2]^ ^o]^^im) ^^d^]*^ '^l^^^ ^Jj^^l 

(230R, 230G, 230B)5] 7V^;^fell- ^^sj-o^ ^>a^o.s.>Kl ^± <^^o| AfoloflAi :!f 
^^51^ ^h^^l-^ 7l^# 71-xH, i:^lolEi^(171)S] ^o^^oilAi^ ^_ ^o^ 

<i6i> aelul ^^^(230R, 2300 , 230B) ^^fl f^:^ ^^^(180)<il c-l ^'^^sl<H ^Ic].. ^ 1 
^^^(180)^ 'yj^B](230R, 230G, 2308)5] 6i-s.7|. gj.^. ^q-(i90)^S. -B-'Ui^ \ 
^ iJ-^l^l-jl, ^Jl^E-j(230R, 230G, 2308)1- ^A^S. ^^<^1 ^S]- 

<i62> ^^^^ s.^^]^=.^ s.^^^] ^^^^^ w s.^]%^] i 

# avn^- H^xl^^E^fiV cfl-g-^l-^ -¥-^<^)°J ^^j*><^ S^4l5] 7B^^^ #7M^ ^ 
S. 18a i^^l £ 20^ %2i^<^ ^^^4. 

1 

.1 

<i64> £ 18a ^ £. 19a^ 43 ^^]<^]'=>\\ 4^ S^>^1^b] ^a]^^ ^fl^sj-fe H)-^ 

i 

# ^^I'^l'^i^ «fl^l£.olui, S. 18b^ H 18aS] XVIIIb-XVIIIb'>id^ 

^-^HoIji, £ i9b^ 19aS] XlXb-XIXb-^a^ "1-2]- ^^£.o]ji_ s. 20^ S. i 
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<i65> ^^1, ^11 ^^]<^]^ S. 3a ifl^l H 5b<H] ^^]^ 45^- ^o], f-rg^J: 7]:$(110) 
^ofl 7flolE^(i2l), ^^>a(131). 711<^1S ^9imi40), «]:£^#(151, 154), 
^^^f-Ciei, 163, 165), c-llo]Bl^(171), ^^(175)^ ^^^^4. 

<i66> 4^ £. 18a ^ £ ISb-^) £Al*V aj-sf ^o], ^sj. fl-^ Aj-sj- f-S] 

-¥-71 ^^^^ &^^mi)^ ^^^1^4. il^ 5^(601) m ^. ^, 

^^ X^sm 7rJ-%^^ -^71 1-^^ zl-z]- ^HIS. HSSVji zl-^l-fi] AV^l 

* f-^H ^, ^, 'aj^Ei(230R, 230G, 230B)1- ^j-sflS. ^^^^t\. 

<167> 4^31- <il-§-^V A).^ ^^^S. ^, ^, 'aj^El(230R, 230G, 230B)1- ^^jf- 
«fl 2.5I101 ^^-(175)4 tfl-g-Sl-fe -fM 711^4(235)1- ^^jtl:4. 

<i68> ^14, £ 19a ^ H 19boil ^X\^ ^o], A!j:gEK230R, 230G, 230B)^ ^<j--^^l 

4.0 <=>]^S] -A]^^^^^ 7}7.]^ -H-7] HS4714 W 7141- -^71 

<i69> afi 4^ ^^^^(180) ^ :a:^^(60i)^ 4^Hl- ^l-g-il- ^^jo. 

S. 3illE-l^§H 711^4(235)1- ^#^(185)1- ^>a*>4. 

<i70> 4-5- S. 20<H1 £Al^ Hl-iq. ^ol, 7l^# -g-^ (chemical conversion 

solution)«Hl -^71- ^#^(182, 185)^11 4^ i^#4^ 7^o]m^(i2i) ^ c-llolBl^ 

(171b)4 tb^ #4^4 H51101 ^^(175b) ^011 ^##(700)^ ^^^tV4. 

(700)^ ^^^sl-fe 'S-^^ ;*lli ^^H14 ^"^^4. 
<i7i> o]^ H 16 ^ £. I76ll>«'-1 iLfe 44 ^^l, 71:^(110)011 ITO(indium tin oxide) £ 
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^ IZO( indium zinc oxide) ^"i^ £^ oj-^Hl- o]-^^ 

^^^-5-5. J^Bi^«l-<^ 711^^(235) ^ ^#^(185)1- HeU^l 
(175)4 'S^Slfe ^-^(190)^ ^^jW. 

<i73> o]^^ 7)^^ Hl-sf ^o], a. ^vt^oiixis]. ^^j§>^ -a:^!^!^ <t 
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[^^^ 11 

7m ^011 ^11 n^-i ^^^^^ ^n], 

^oM m ^#^1- 

^>7l M)l>a^ ^^^i^l-H- ^71 42 ITO 

[^^^ 3] 
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-^-71 711 ^^1 CllolEi^a ^ H£ll^ ^ 

>^7l 7m ^01] A^7l H5l]ol ^^^1- 7M1^ ^^^^^ 

^71 ^#^011 o|sH ^>7l H5ll«l a^oll ^^1 
[^T^^ 51 

^l4«J-oil^i, 
I^^^ 6] 

Hia;^l>-E^ 5>^msl ;«112 HJ-^. 
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[^^^ 7] 

^l41}-ollAi, 

^7] ^^^^ ^TflollAi tflolElA} £^ 711 ojE/^ ^ ^«HS. 

-a^l ^^jsi-^ s.^^}^ m^ffl^l^B^ 

s^l^s] Tils 

i^"^^ 8] 

-^■71 i^^l- ^^j«l-^ ^;^l<HlAi >5j-7] ^q->a2l ^ 

[^^^ 10] 

^I7«j- £^ ;«ll8«J-^l^i, 

#■^^2] X^^ll ^Tlll- Sigl^l^E-l aAl:^ol ;^1 
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[^^^ 111 

^i<^ 7m ^<^1 ^^^sj'H ^fe ^11 ^Vd. 

tiflAi^ ^7] ufl^S] <a-^^^ ^<=^ 

^7) 41 n^-B: ^^^T^l^ ^^^1^1^ ^^^S. ^^^^O] 9X3., ^^7] 42 Hfl-a 

^ ITO £fe IZO ^S. -^^j^l-Slol 
C^T^^ 121 

C^^^ 131 
i^^^ 141 
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[^^^ 15] 

7m, 

^J-7l 7m 91^ TllolEAl, 

^oM ^H^flt4 ^<H£ 7]-XlDj TflojEAls]. 

^7) ^<H5. <a-¥-^<^l 'S-71 711 ^>a-2.S. ^7l 

i ^^l^Ffe ^511^ ^1^, 

^71 HB11?1 ^ t-ll«5lEl^^ ^71 Hi5ll?l i^#Sl-fe J^ll 

^ £^n|O.S. o]^Ol^ ;^ill 

^7] iL^Q]- ^«^1 ^^iS\r^ ^7] 41 -f-Sl-c^ ^71 HSfl?] ;5i7l^ 

I^^^ 16] 

^]l5«c)-<^)'^i , 
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I^^^ 17] 

[^^^ 181 

^117«c)-<HlAi, 

-^^^1 ^^^^ "k^^i^i^ 'k^^'^i^ ^^^s. 

[^^^ 19] 

^7] S.^^ ^ ^7] ^^^^ -^^^l ^^^s] Heiifl^ ;^1]2 

4>7l ^<H1 ^^j^ ^12 

I^^^ 201 
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I^^lh 21] 
(^^^ 22] 

'a-?! «VH^#^ ^7] He11<y ^71 Al.o]o| ^11^^ ;^lSl5]-aL 

I^T^^ 23] 

;*l)l5«J-ol]><>i. 
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l^^^ 24] 

^7] TjlojEAl^ t^l^l^ £^ ^^1^1 W ^^^5. ol^o)^ H^d#^ ^ 

[^^^ 25] 

^115«J-'^1>^, 

[^^^ 26] 

1^^^ 27] 

;«ll26«<)-<HlAi , 

;^]2 £^#-8: 3f-, BjE}-^, ^^^^^ ^ ^o]s. §m 

[^T^^ 28] 
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l^^^ 291 

;«ll20«<J-fl]'H . 

# SKI- ^'■^ ^^^]dzE] 5^1^, 
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IS. 1] 
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[H 21 
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is. 3a] 



124 



nib' 



121 131 



i 



121 131 



[H 3bl 

121 124 13] no 121 131 
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is. 4a] 



IVb" 



c 



rr '2 



121 131 



161- 



IVb 



124 



164 



164 



140-^ 



5 
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